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CLAIMS 

What is claimed is: 

1. A press-forming device having a punch, die and 
blank holder, and press-forming a material according 
to a prescribed forming condition, comprising: 

at least two or more means of 

a material characteristic input means inputting 
at least one material characteristic out of material 
characteristics of sheet thickness, yield strength, 
0.2% proof stress, tensile strength, elongation, n 
value, r value, stress-strain relation equation, 
hardness, temperature, surface roughness, friction 
coefficient, or lubricant film thickness, of the 
material ; 

a material characteristic measurement means 
measuring at least one material characteristic out of 
the material characteristics of sheet thickness, 
yield strength, 0.2% proof stress, tensile strength, 
elongation, n value, r value, stress-strain relation 
equation, hardness, temperature, surface roughness, 
friction coefficient, or lubricant film thickness, of 
the material before forming; or 

a state variable detector measuring at least one 
state variable out of the state variables of punch 
reaction, metal mold temperature, metal mold 
distortion amount, work piece deformation amount, or 
work piece temperature during forming the material; 

wherein, said state variable detector is included 



- 31 - 



in the two or more means^ 

and further comprising: 

a processing condition computer computing at 
least onie processing condition out of the processing 
conditions of forming speedy blank holding force or 
metal mold temperature from at least two or more 
pieces of information out of material characteristics 
inputted by the material characteristic input means, 
material characteristics measured by a material 
characteristic measurement means or material state 
variable during forming measured by the state 
variable detector; 

a processing condition controller controlling at 
least one processing condition out of the processing 
conditions including punch or die movement speed, 
metal mold temperature or blank holding force based 
on the processing condition computed by the 
processing condition computer. 

2. The press-forming device according to claim 1, 
wherein said material characteristic input means 
comprises any one of or a combination of a manual 
input device, a bar code reader, an IC tag reader, a 
flexible disc or a phot omagne t ic disc reader, 

3. A press-forming method using a press-forming 
device having a punch, die and blank holder, and 
press-forming a material according to a prescribed 
forming condition, comprising: 

at least two or more steps of 

inputting at least one material characteristic 
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out of the material characteristics of sheet 
thickness, yield strength, 0,2% proof stress, tensile 
strength, elongation, n value, r value, stress-strain 
relation equation, hardness, temperature, surface 
roughness, friction coefficient, or lubricant film 
thickness of the material; 

measuring at least one material characteristic 
out of the material characteristics of sheet 
thickness before forming, yield strength, 0.2% proof 
stress, tensile strength, elongation, n value, r 
value, stress-strain relation equation, hardness, 
temperature, surface roughness, friction coefficient, 
or lubricant film thickness of the material before, 
forming; or 

measuring at least one state variable out of the 
state variables. of punch reaction, metal mold 
temperature, metal mold distortion amount, work piece 
deformation amount, or work piece temperature, during 
forming the material; 

wherein said step of measuring the state 
variables is included in the two or more steps, 

and further comprising the steps of: 

computing at least one processing condition out 
of the processing conditions of forming speed, blank 
holding force or metal mold temperature from at least 
two or more pieces of information out of material 
characteristics inputted by the material 
characteristic input step, material 

characteristics measured by a material characteristic 
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measurement step or a material state variable during 
forming measured by the state variable detection 
step; and 

controlling at least one control condition out of 
the processing conditions including punch or die 
movement speed, metal mold temperature or blank 
holding force based on the processing condition 
computed by the processing condition computation step. 

4. The press-forming method according to claim 3, 
wherein said material characteristic input step 
comprises any one of or a combination of a manual 
input method, a bar code read method, an IC tag read 
method, a flexible disc or a phot omagne t i c disc read 
method. 

5. A press-forming method using a press-forming 
device having a punch, die and blank holder, and 
press-forming a material according to a prescribed 
forming condition, comprising the steps of: 

measuring at least one or more state variables 
out of the state variables of punch reaction, metal 
mold temperature, metal mold distortion amount, work 
piece deformation amount, or work piece temperature, 
for every forming of the material; 

computing at least one processing condition out 
of one kind or two or more kinds of processing 
condition of forming speed, blank holding force, or 
metal mold temperature according to comparison result 
with the past state variables; 

controlling at least one or more processing 
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conditions out of the processing conditions including 
a punch or die movement speed, metal mold temperature 
or blank holding force based on the processing 
conditions computed by the processing condition 
computation step. 

6. The press-forming method according to claim 5, 
further comprising the steps of: 

inputting at least one material characteristic 
out of the material characteristics of sheet 
thickness, yield strength, 0.2% proof stress, tensile 
strength, elongation, n value, r value, stress-strain 
relation equation, hardness, temperature, surface 
roughness, friction coefficient, or lubricant film 
thickness, of the material, 

wherein said processing condition computation 
step computes at least one processing condition out 
of the processing conditions of forming speed, blank 
holding force, or metal mold temperature from 
material characteristics inputted by said material 
characteristic input process and from state variables 
of the material for every forming processing measured 
by said state variable detection step. 

7. The press-forming method according to claim 5, 
wherein the comparison result with the past state 
variables is the result of comparing the difference 
between the past state variable and that of the 
present value, the moving average value and the 
prescribed value within a prescribed time period or a 
prescribed number of times. 
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8. The press-forming method according to claim 6, 
wherein said comparison result with the past state 
variables is the result of comparing the difference 
between the past state variable and that of the 
present value, the moving average value and the 
prescribed value within a prescribed time period or a 
prescribed number of times. 

9. A computer program product to be used in a 
computer for a press-forming method using a press- 
forming device having a punch, die and blank holder, 
and press-forming a material according to a 
prescribed forming condition, comprising: 

at least two or more steps of 

a material characteristic input step inputting at 
least one material characteristic out of the material 
characteristics of sheet thickness, yield strength, 
0.2% proof stress, tensile strength, elongation, n 
value, r value, stress-strain relation equation, 
hardness, temperature, surface roughness, friction 
coefficient, or lubricant film thickness of the 
material ; 

a material characteristic measurement step 
measuring at least one material characteristic out of 
the material characteristics of sheet thickness, 
yield strength, 0.2% proof stress, tensile strength, 
elongation, n value, r value, stress-strain relation 
equation, hardness, temperature, surface roughness, 
friction, coefficient, or lubricant film thickness of 
the material before forming; or 
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a state variable detection step measuring at 
least one state variable out of the state variables 
of punch reaction, metal mold temperature, metal mold 
distortion amount, work piece deformation amount, or 
work piece temperature, during forming the material, 

wherein said state variable detection step is 
included in the two or more steps, 

and the steps to be executed in a computer, 
comprising : 

computing at least one processing condition out 
of the processing conditions of forming speed, blank 
holding force or metal mold temperature from at least 
two or more pieces of information out of material 
characteristics inputted by said material 
characteristic input step, material characteristics 
measured by said material characteristic measurement 
step or the material state variable during forming 
measured by said state variable detection step; and 

controlling at least one processing condition out 
of the processing conditions including punch or die 
movement speed, metal mold temperature or blank 
holding force based on the processing condition 
computed by the processing condition computation step. 

10. A computer readable recording medium on which 
a program product is recorded, said program product 
for a press- forming method using a press-forming 
device having a punch, die and blank holder, and 
press-forming a material according to a prescribed 
forming condition, comprising: 
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at least two or more steps of 

inputting at least one material characteristic 
out of the material characteristics of sheet 
thickness, yield strength, 0.2% proof stress, tensile 
strength, elongation, n value, r value, stress-strain 
relation equation, hardness, temperature, surface 
roughness, friction coefficient, or lubricant film 
thickness of the material; 

measuring at least one material characteristic . 
out of the material chjaract eristics of sheet 
thickness, yield strength, 0.2% proof stress, tensile 
strength, elongation, n value, r value, stress-strain 
relation equation, hardness, temperature, surface 
roughness, friction coefficient, or lubricant film 
thickness of the material before forming; or 

measuring at least one state variable out of the 
state variables of punch reaction, metal mold 
temperature, metal mold distortion amount, work piece 
deformation amount, or work piece temperature, during 
forming the material, 

wherein said step of measuring the state 
variables is included in the two or more steps, 

and the steps to be executed in a computer, 
comprising : 

computing at least one processing condition out 
of the processing conditions of forming speed, blank 
holding force or metal mold temperature from at least 
two or more pieces of information out of material 
characteristics inputted by said material 
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characteristic input steps, material characteristics 
measured by said material characteristic measurement 
step or material state variable during forming 
measured by said state variable detection step; and 

controlling at least one processing condition out 
of the processing conditions including punch or die 
movement speed, metal mold temperature or blank 
holding force based on the processing condition 
computed by the processing condition computation step. 



- 39 - 






1. IS|5?.aiii(7)^7f 

2. ffi M A 



PCX/ J P2004/'16651 



NIPPON STEEL CORPORATION 

T 100-8071 0/^lim:^ilS^nBEA^Br~TS 6S3^ 
6-3, Otemachi 2-chorae, Chiyoda-ku, Tokyo 100-8071 Japan 
B i^m JAPAN 
B JAPAN 




3. n S A 
ft ife 



4. ^ilEOM^ 

5. MiE<7?f^^ 



(9027) #ad: 



#1^^ . 

KOKUBUN Takayoshi "^'^^^i^W^ 
T 170-0013 B 3ls:S^MfPSAlE::^?l!l^ 1TS17#8^ 

T G p< ;^ h tVU 5 
5th Floor, Ikebukuro TG Homest Building, 
17-8, Higashi-Ikebukuro 1-chome, Toshima-ku, 
Tokyo 170-0013 Japan 



(1) iS3}t<^^ia^ 1 3® (^16 Mm 12m (D r/>/^< t t2oUJl±<^^S^:^Lu 

(2) i«*(D^(am3Ji (mi 7Hm9tT). m9is (mi 9Hm3^T) s-o^mi (m 
6. m^mm(r>^mi 



( 1 ) is*<75^Eim 16 mi7M. mi8 Hj^u^m i 9 m 



1 



IAP20Rec'dFS7/?IO 11 MAY 20(If 

[1] mw.m ^>^. y-rx. sco^l^^iii'^^^wl. w\-^m\\x.mHz'i;t-oxm^^^ 

flulsmM<7)1S/?. I^t^fc:^;^. 0.2%W;^;, Wrj. nfii. dit. 

ffeff^mio^^to^g/?:. I^t'tf^;^). 0.2%W;^). ^l^^^/t. WU. nig. HiS. 

3i^rj^^. mm. urn. mmmm. m^^^. pm?tei^/¥<7)*$t4#<4(^9<b. {i^-- 

o 

[3] (ffliiE^) /j^>^. y-fx. Rt^u:bt<p$^€:wu, m^mox^mz^^tt-oxm^i^ 

S(fia^tt<7)t5/i:. I^{:^^f£;;^. 0.2%!*;^). ^I5S3S^. {^tJ?. niiS. dfi^ f£^;^)-2l^ 



J f •/} - oo'* -its/ 



17 

/55cff^Hti(7)^M(7)<SI¥. P^{;^/^;;^, 0.2%^;^. ^I^^^i!^. WtJ. nit, rM, ft^ti- 

o 

fiK?i^;)PX:^&„ 

[5] Tjf^'^, yw':^, -RO«Ut>i^$x.^^u, Bif^<^*PX^#lc:?ifeo-cmtt^lr7'u;=^fi)t 

mm T.-ri>^i^:^fimm -x-mm^m v >yt :7'U';^fife?i^*n x*-^-efoo -c, 
ft^^mxmi:. 

fc{i2^ei!h<^Ap x^<4^09*> , '>/j;< <t'b 1 o(D Ap x^#*flim-r-5*p x^#ijim 



E6] ^«-<7)^/?. \^{kf^-~ti. Q.2%Wit}. WU. nig, rffi. ft>;^»-^;^r^i^ 

[9] imiEm #>^. ^'fx. m^(Di}uj:^mz^-oxmii^ 

yUX^J^J!jqXTSy^XB£}gJPX^g?&fflVi/5:yi/Xfi£j^»DX:&}£?£ri>tf:x— ^7 
d^T^ -Br-S :7'a ^7^^ AT* -p 

Hfji5m*t<^<si¥. o.2%mti. 3\m^^. wij^. nm.. da:, jt^ti-m^ 
h io<Dmu<^\^^7^tf-r^muo^^Ati xa> 



19 

mj|ESPX^i4^?^BX^{cJ;«9rll^^tLfc;>jpx^{4^lcSo'v ^T. ^f^f^XJi^Vx 
<D^mm^. ^mi^m. U:bJf $x.;'3<^-^tp;^px^#<D9^> '>^j;<i:t>io(7);!)nx 

[10] (MiE^ y-f msvtm-^A.^^u m^omn^mz^r^xmu^ 

yi/X^ff^jtjnxi-'5yi/X^MxSg<£ffl(.^fcyux^Mx;^f£?£:3>t!i— iJ' 
miia^$t(Z>^/?. I^t^tlj;:^, 0.2%»;^, ^tJ^. nitt. Hi, 

imm(Dmu(r>i&W: f>^{kft^ti . o.2%Mit) . ^mmm. wxj^. nu. ft^ti - 

ttix^> 

S^<0AnX^<i<=<09*).'>/^<<bt>lo(7:)^jpX^#Sr?S^-r'5»PX^«:ig1^xm<b 



